b Background: There is a vast body of empirical work on adolescent anger, but no efforts have been made to summarize findings across nonintervention studies. b Objectives: The aims of this study were to identify predictors for anger in adolescents through a comprehensive review of the literature, to use quantitative meta-analysis to determine the magnitude of the relationship between each predictor and anger, and to examine the influence of selected moderators on the relationship between each predictor and anger. b Method: The literature review included 288 published studies and 87 unpublished doctoral dissertation completed between 1980 and 2007, of which 88 met the inclusion criteria. Twelve prominent predictors for anger were identified in the 88 studies. Each predictor related to anger was subjected to a meta-analysis. b Results: Five predictors (trait anger, anxiety, depression, stress, and exposure to violence) had moderate to substantial average effect sizes, four predictors (victim of violence, hostility, self-esteem, and social support) had low to moderate effect sizes, and three predictors (age, race/ ethnicity, and gender) had trivial effect sizes. b Discussion: The findings are interpreted for nine predictors in relation to anger. The contributions and limitations of these meta-analyses are addressed, and future studies are recommended. b
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A wide range of variables that might explain anger in adolescents have been examined, using such frameworks to study anger as the stateYtrait theory (Spielberger, 1972; Spielberger, Jacobs, Russell, & Crane, 1983) , stress theory (Novaco, 1985) , and the differential emotions theory (Izard, 1991) . The testing of these theories has provided empirical support for those variables related to anger and produced much needed knowledge about the phenomenon.
Despite the vast body of knowledge accrued on anger in adolescents, few systematic reviews summarizing the findings have been published. Using studies involving clinical samples of adults and adolescent in their meta-analysis, Beck and Fernandez (1998) found a mean weighted effect size (ES) of d = .70 for cognitiveYbehavioral therapy in the reduction of anger. Building upon this work, Sukhodolsky, Kassinove, and Gorman (2003) examined four types of cognitiveYbehavioral therapy in relation to anger in their meta-analysis. They found that skills development and eclectic treatments were more effective than problem-solving treatments and affective education in treating children and adolescents with anger-related problems. In her metaanalysis, Gansle (2005) found that school-based anger interventions and programs were more effective in managing externalizing behavior and anger (d = .54) than other outcomes, such as academic achievement. The strength of these meta-analyses was the determination of the effectiveness of interventions aimed at reducing anger, especially in adolescents and children. The limitation is that the samples involved in these meta-analyses were predominately clinical or diagnosed with anger-related problems. Recently, Cole (2008) performed a narrative systematic review of 14 studies focusing on cognitiveYbehavioral interventions for adolescents with anger-related difficulties, concluding that such interventions are effective in short-term reduction of anger in adolescents.
Although the above meta-analyses and systematic review have identified treatments that help reduce or control anger in adolescents, none have identified the key variables that provoke or contribute to anger in this age group. Such information would be useful in planning primary prevention programs and identifying adolescents at risk for anger, especially in this era of increasing violence and acting-out behaviors in educational settings.
The purpose of this quantitative meta-analysis is to identify prominent predictors of anger in adolescents. Filling this gap in knowledge is long overdue given the wealth of knowledge about adolescent anger in the literature.
Three research questions were addressed: (a) What are the prominent predictors of anger as identified in a review of the literature? (b) What is the magnitude of the relationship (ES across studies) between each predictor and anger? And (c) To what extent are the ESs of the relationships between each predictor variable and anger influenced by the moderator variables of sample size, publication status, and quality index of each study?
Method

Literature Search
Standard search approaches were used to retrieve all available studies in which anger was used as a study variable in adolescents for this meta-analysis, including those methods recommended by Cooper (1998) . The major sources of studies were from computerized database searches and the ancestry approach. The ancestry approach involves reviewing the reference list of each retrieved article for relevant studies that may not appear on computerized searches.
The authors of this study searched for publications in the years from 1980 to 2007 in the following computerized databases: CINAHL, MEDLINE, PsycINFO, and Dissertations & Theses. In the initial search, the terms used were anger, adolescents, middle school students, high school students, and college students. When the predictors for the meta-analyses were identified, each was searched in the computerized databases in relation to anger to ensure the comprehensiveness of the review, which identified additional relevant studies.
Criteria for inclusion of research in the meta-analysis were adolescent anger studies (a) reporting findings in English in scientific articles or unpublished doctoral dissertations, (b) using different instruments to measure the predictor variables, (c) reporting adequate statistics to submit for meta-analysis procedures, (d) examining the relationship between the predictor and anger (treated as a case) when at least 10 primary studies reported the finding, and (e) involving samples of adolescents aged between 10 and 23 years (adolescence as defined by most adolescent theorists). The adolescent anger studies included using different instruments to measure anger, such as Spielberger's Anger Instruments (n = 44), the Novaco Anger Scale (n = 7), the Trauma Symptoms Checklist for Children (n = 9), investigatordeveloped Anger Rating Scale (n = 10), Edwards Personality Inventory (n = 2), the Symptom Checklist 90 (n = 4), the Multidimensional School Anger Inventory (n = 3), the Profile of Mood States (n = 2), and instruments used only once in a study (n = 7). Sample size was not a consideration in the inclusion or exclusion process.
Exclusion criteria for this meta-analysis were (a) chapters in books (because of potential redundancy in reporting of findings) or master's theses (because of unavailability of many of the documents), (b) studies in which consequences of anger were examined, (c) studies in which the ages of the adolescents or statistical findings were not reported, and (d) studies in which only trait anger was examined, because traits are personality characteristics attributed to early childhood socialization (Spielberger, 1966) . A total of 288 potential studies and 87 unpublished doctoral dissertations were located using the search methods described above. Eightyeight of these studies and dissertations met the inclusion criteria for the meta-analysis (see Reference List, Supplemental Digital Content 1, which illustrates the actual studies used in the anger meta-analyses, http://links.lww.com/ NRES/A25). Of these, 72 had 1 sample, 15 had 2 samples, and 1 had 4 samples, for a total of 106 samples across studies.
To meet the assumption of independent data (Curlette & Cannella, 1985) , the following procedures were carried out. The StateYTrait Anger Expression Inventory is used to measure multiple components of anger: state anger, trait anger, and anger expression (anger in, anger out, and anger control; Spielberger, 1996) . When state anger and trait anger were studied, state anger was selected for the dependent variable in the meta-analysis. When anger expression was studied using a total score for anger expression, it was used in the analysis; if not, anger out was selected for inclusion. When multiple measures of anger were used in a study, only one was selected randomly for the meta-analysis. When the predictor variable had multiple measures (e.g., state vs. trait anxiety), only one was selected randomly for the meta-analysis.
To answer the first research question, 48 predictors were studied in relation to anger two or more times. Of the 48 predictors, 12 met the inclusion criteria of having been studied at least 10 times in relation to anger. The 12 predictors of anger were anxiety, depression, exposure to violence, hostility, self-esteem, social support, stress, trait anger, victim of violence, age, gender, and race/ethnicity.
Procedure
The 88 studies were reviewed and coded for substantive, methodological, and miscellaneous variables, using a codebook developed for meta-analyses (Mahon, Yarcheski, Yarcheski, Cannella, & Hanks, 2006) . Substantive (predictor) variables included theoretical variables, such as selfesteem and depression, and demographic variables, such as age and gender. Methodological variables included research design, sampling methods, sample size, instruments and their psychometrics, type of statistical analyses, and statistical results. Miscellaneous variables included information such as publication type (e.g., journal article or doctoral dissertation).
A quality index assessment tool, adapted from Beck (2001) and used in previous meta-analyses (Mahon et al., 2006; Yarcheski, Mahon, Yarcheski, Hanks, & Cannella, 2009) , was used in this study. Quality index scores can range from 5 to 25. The quality index consisted of the following criteria: (a) author expertise, (b) funding status, (c) sampling method, (d) sample size, (e) reported reliability and validity for the anger instrument, (f) reported reliability and validity for predictor instrument, (g) research design, and (h) level of data analysis. Although used in several studies, the original (Beck, 2001) and the adapted quality index assessment tools have no evidence of validity.
All authors participated in locating the potential anger studies. The first two authors excluded studies not meeting the inclusion criteria. The first and third authors independently coded 44 of the 88 studies, and the second and fourth authors independently coded the other 44 studies. Interrater agreement between the pairs with respect to coding the studies reached 100% when any disagreements noted were discussed. A random sample of 44 studies was reviewed by the first two authors, who achieved 100% agreement.
Results
Characteristics of the Study Sample
A total of 88 studies were used in the meta-analysis procedures (See Reference List, Supplemental Digital Content 1, which illustrates the actual studies used in the anger metaanalyses, http://links.lww.com/NRES/A25). All were published between 1980 and 2007. Of these 88 studies, 59 were journal articles and 29 were doctoral dissertations conducted in the United States. In 35 studies, the first authors were researchers who had doctoral degrees and multiple publications. Of the remaining studies, 49 first authors were researchers with doctoral degrees, 3 had master's degrees, and 1 had a baccalaureate degree. Funding was reported for 38 studies.
Research designs were primarily correlational (n = 55), 5 used causal modeling, 7 were comparative designs, 8 were methodological studies, 9 were longitudinal designs, and 4 were quasi-experiments. With respect to the 106 samples, 2 were selected randomly, whereas the remaining 104 were samples of convenience. Relative to sample size, 11 samples consisted of 50 or less participants, 25 consisted of 51 to 100 participants, 19 consisted of 101 to 200 participants, and 51 consisted of 201 or more participants. With respect to data analysis, 19 used bivariate analysis and 69 used multivariate analysis.
Data Analysis
The Comprehensive Meta-analysis Package Version 2 was used to conduct the data analysis (Borenstein, Hedges, Higgins, & Rothstein, 2005) . The profile statistics for each predictor variable studied in relation to anger are presented in Table 1 .
To assess publication bias, funnel plots were inspected visually for symmetry and asymmetry for each of the metaanalyses performed. Funnel plot asymmetry suggests publication bias (Borenstein, Hedges, Higgins, & Rothstein, 2009) . No asymmetry was noted in any of the funnel plots. However, because funnel plots can be interpreted differently by different individuals (Borenstein et al., 2009) , the fail-safe N was used also to determine if publication bias existed. According to Cooper (1998) , the fail-safe N is used to calculate the number of studies needed to change the conclusion that a relationship exists. A reasonable tolerance for discounting publication bias is achieved if the fail-safe N exceeds 5K + 10 (K = number of hypotheses included in the analysis). In this study, age and gender had a fail-safe N below the tolerance level.
The Q statistic is a test of homogeneity to determine if the dispersion of ESs around the mean is greater than that expected from sampling error alone (Cooper & Hedges, 1994) . The test of homogeneity is used to determine if independent studies are testing the same relationship. With the exception of gender and race/ethnicity, the remaining 10 predictor variables had a statistically significant Q statistic, indicating heterogeneity among studies. The odd-man-out procedure was used for each predictor to determine whether a particular study was responsible for the heterogeneity among the ESs across studies (Walker, Martin-Moreno, & Artalejo, 1988) . In the present analysis, using the odd-manout procedure did not identify any particular study accounting for the heterogeneity for each predictor. However, an inspection of the residual plot for each meta-analyses indicated that there was one outlier identified for the relationship between age and anger. Removal of this outlier did not alter the statistical results.
To answer the second research question, a random effects model was used as opposed to a fixed effects model for the meta-analysis of each predictor in relation to anger. According to Borenstein et al. (2009) , the random effects model should be used when the studies involved have been performed by researchers operating independently; the studies are not functionally equivalent and a common ES cannot be assumed. They further argue that the use of the random effects models should not be based on the outcomes of a statistical test for heterogeneity but on the decision regarding the goal of the analysis, which is to generalize the results.
The Z for significance, the pooled ESs, and 95% confidence intervals for each predictor in relation to anger are presented in Table 2 . With r as the indicator of ES, the q following values presented by Zangaro and Soeken (2007) and adapted from Cohen (1988) were used to interpret the magnitude of ES findings: trivial, .01Y.09; low to moderate, .10Y.29; moderate to substantial, .30Y.49; substantial to very strong, .50Y.69; and very strong, .70Y.89. This refinement of values by Zangaro and Soeken allows for more precise interpretation of ESs, which Cohen admits are relative and arbitrary to some extent. The relationships between five predictors and anger had moderate to substantial ESs. They were trait anger (ES = .47), anxiety (ES = .45), depression (ES = .41), stress (ES = .35), and exposure to violence (ES = .34). The relationships between four predictors and anger were low to moderate. They were victim of violence (ES = .27), hostility (ES = .25), self-esteem (ES = j.22), and social support (ES = j.21). The relationships between the three demographic predictors and anger were trivial. They were age (ES = .09), race/ ethnicity (ES = j.07), and gender (ES = .00). Because the ESs for the demographic predictors were trivial, they were not considered in further analyses.
To assist in interpreting the ES obtained for each predictor variable in relation to anger, a 95% confidence interval was constructed around the average ES to determine if it encompassed zero. According to Wolf (1986) , ''it would be desirable for the average effect size not to encompass zero in order for us to be more certain that there is a significant effect size across studies' ' (p. 27) . Nine of the predictors had confidence intervals that did not encompass zero; the three predictors of age, gender, and race had confidence intervals encompassing zero.
To address the third research question, moderator analyses were conducted and the results are presented in Table 3 . The moderator variables examined were sample size, publication status, and quality index score, each of which could q influence ES. Sample size was chosen because the number of participants per study varied substantially across studies. Publication status was chosen because published studies are peer reviewed whereas unpublished studies are not. Quality index score was chosen because the range varied substantially across studies. Each of the moderators was dichotomized as follows: sample size of 1 to 200 was low and 201 and greater was high; publication status was assigned a 1 for unpublished doctoral dissertation and a 2 for published articles; and quality score was assigned a 1 (low) for scores ranging between 7 and 14 and a 2 (high) for scores ranging between 15 and 25. The Q between statistic was significant for only one moderator relative to publication status of studies examining anxiety in relationship to anger; published research had a stronger ES than nonpublished research did.
Discussion
The findings of the present meta-analyses extend the findings from previous meta-analyses (Beck & Fernandez, 1998; Cole, 2008; Gansle, 2005; Sukhodolsky et al., 2003) examining the effectiveness of various interventions aimed at managing or reducing anger in adolescents. Because the purposes of the previous meta-analyses were different from those of the current meta-analyses, there is no basis for comparison among the study findings. The present meta-analyses is the first to shed light on the most powerful predictors of anger during adolescence, which adds to the understanding of factors that play a significant role in adolescent anger. The results of these meta-analyses indicated that 9 of the 12 predictors had average ESs that were statistically significantly related to anger. The three demographic variables of age, gender, and race/ethnicity yielded disappointing results in terms of average ESs and were rendered useless in the analyses. The remaining nine theoretical variables examined in relation to anger in the meta-analyses had average ESs ranging from substantial to moderate to low. Three predictorsVtrait anger, anxiety, and depressionV had average ESs that might be considered substantial and correspond to the ''big three'' psychological issues experienced during adolescence, according to Wilde (1996) . Trait anger, the disposition of individuals to perceive a wide range of situations as annoying or frustrating (Spielberger et al., 1983) , was the most powerful predictor of emotional states of anger. As stated by Spielberger (1972) , the stronger a particular personality trait, the more likely that the emotional state corresponding to the trait will be experienced, as indicated by the findings of these meta-analyses. Anxiety and depression also had substantial average effects sizes in relation to anger, which gives ample support to the differential emotions theory by Izard (1991) , suggesting that one emotion activates, amplifies, or attenuates another.
Three predictor variables of anger could be conceptualized within a stress framework: stress, exposure to violence, and being a victim of violence. Stress and exposure to violence each had moderate average ESs in relation to anger; being a victim of violence had a low average ES in relation to anger. The findings of these meta-analyses give some support to theories implicating stress in the anger response (Novaco, 1985) , but the support is moderate at best.
The three remaining predictors of hostility, self-esteem, and social support had low average ESs in relation to anger. Although each of these predictors is linked substantively to anger, the findings raise the question as to whether these predictors warrant future study in relation to adolescent anger. Visual inspection of the range of individual ESs across studies for hostility (r = .00 to .40), social support (r = j.02 to j.28), and self-esteem (r = j.07 to j.47) indicates that hostility and self-esteem varied substantially from the final average ESs for these predictors, as shown in Table 2 . According to Mullen, Muellerleile, and Bryant (2001) , this lack of stability in the individual ESs across studies vis-a-vis the final average ESs suggests that further investigation of hostility and self-esteem in relation to anger is warranted. Social support is not recommended for inclusion in future studies of adolescent anger based on the limited variability in ESs across studies included in this meta-analysis.
The results of the moderator analyses yielded only one statistically significant finding. Publication status moderated the relationship between anxiety and anger, suggesting that the relationship was stronger in published than in unpublished studies. The other moderator variables of sample size and quality index did not influence the relationships between each predictor and anger. The Comprehensive Metaanalysis statistical program used in this study requires that continuous moderator variables be treated as categorical, resulting in the loss of some variability in the moderator analyses. This is one possible explanation for the lack of statistically significant findings in the entire moderator analyses involving sample size and quality index performed in this study. Regardless of which moderator variables are examined, the findings of moderator analysis should be interpreted as exploratory (Borenstein et al., 2009) .
A major contribution of this study is related to evidencebased practice with adolescents in that most of the studies in these meta-analyses did not have clinical samples. The substantial findings of the present meta-analyses provide the basis for primary prevention programs that can be used in school settings. Trait anger must be considered in any intervention aimed at modifying anger in adolescents. Anxietyprone and depressed adolescents also must be considered as vulnerable to anger and they should be screened for anger counseling and anger management programs.
There are several limitations of this study. First, search procedures for available adolescent anger studies did not include hand searches of journals, a review of research conference abstracts, or contact of researchers prominent in the field of anger for additional unpublished studies. Thus, every study on adolescent anger may not have been retrieved. Second, a meta-analysis for three predictors involved 10 studies, whereas for another predictor, the meta-analysis involved 37 studies, making the latter more robust statistically. However, the meta-analysis for the most powerful predictor, trait anger, involved 14 studies. In this case, theory may have been more important than the number of studies involved in the analysis.
In this era of evidence-based practice, there is an increasing demand for meta-analysis. Recommendations for future studies are to update the meta-analyses periodically as the body of knowledge increases in the area of adolescent anger. Researchers should use the most comprehensive literature search procedures possible when conducting these metaanalyses, and moderator variables should be selected based on cogent rationales. Lastly, efforts should be made to develop valid quality index instruments to assess individual studies. q
